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Abstract 


A comparison is made between the spider species composition of 
twelve sandy natural areas in Flanders along a gradient from the coast 
dunes and salt marshes in the west to the large heath land areas in the 
east. All these natural areas have large numbers of rare and threatened 
species. The relative paucity in spider species in coastal reserves is 
caused by the lack of species bound to ombrotrophic Sphagnum bog 
vegetation and to wet oligotrophic grasslands. 


Keywords: Spiders, Belgian coast, coastal dunes, salt marshes, heath 
lands, peat bogs, oligotrophic grasslands. 


Introduction 


Recently a Red list for the spider fauna of Flanders was 
compiled (MAELFAIT et al., 1998). Flanders is the north- 
ern part of the federal state of Belgium. It has a surface of 
approximately 13.500 km’, whilst the total surface of 
Belgium is 30.500 km’. The spider fauna of Belgium 
comprises 689 species; that of Flanders 604. As can be 
found in the above mentioned Red list only about half of 
the 604 Flemish spider species belongs to the ‘‘Safe or at 
low risk’’-category. This high degree of threat is under- 
standable when one realises that human population den- 
sity in Flanders is more than 420/km, i.e. more than three 
times the mean of the population density of the European 
community. Consequently, the remaining natural and 
semi-natural areas and nature reserves are scarce in Flan- 
ders; they are small and isolated from each other. 

Other categories distinguished in the Red list are: Ex- 
tinct, Threatened (with three different degrees: Critical, 
Endangered and Vulnerable), Indeterminate (species as- 
sumed to be in threat but of which there is not enough 
information to decide which of the threat categories is 
appropriate), Restricted geographically (species which 
are rare in the considered region due to their geographical 
distribution, i.e. species for which Flanders lays at the 
northern, southern or western limit of their distribution 
range) and Insufficiently known (species for whose there 
is insufficient information to judge into which category 
they should be placed and also those species mentioned 
doubtfully to occur in our region). The number of species 
belonging to each category is listed in Table 1. For each 


Table 1 — Number of species per Red list category of 
the spider fauna of Flanders. 
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Table 2 — Number of species belonging to the Red list 
categories Extinct, Critical, Endangered and 


Vulnerable per habitat type. 
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Fig. 1 — Habitats preferred by the Extinct, Critical, Endange- 
red and Vulnerable spider species of Flanders. 


species, which belong to the categories Threatened and 
Extinct, the habitat could be characterised as being one of 
the following types: dry, marshy or wet deciduous forest, 
dry or wet oligotrophic grassland, dry or wet heath land, 
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saltmarshes 
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Polder 
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marshland, riparian habitat, salt marsh or unpolluted eu- 
trophic water habitat. In Table 2 the number of the 
threatened species per habitat type is given. Figure 1 
visualises the relative frequency of the habitat types in 
which the 204 Threatened and 8 Extinct species occur or 
occurred. We thus can conclude that the vast majority of 
species in the threatened part of the spider biodiversity of 
Flanders occur in dry and wet open habitats, i.e. grass- 
land, heath land, marshland, riparian habitat, salt marsh 
and water habitats. 

Of the whole of the natural and semi-natural areas, 
which have been sampled quite exhaustively for their 
spider fauna, the highest spider biodiversity is found in 
the sandy regions of Flanders (MAELFAIT & BAERT, 
1999). The most typical biotic elements of these regions 
are species bound to open habitats (non-forest species). 
Therefore, we compare and analyse the relative richness 
of the different Flemish sandy regions based on rare and 
threatened spiders of open habitats. 

One sandy part of Flanders occurs along the coast 
(Fig. 2). It is a narrow zone of a few kilometres wide with 
two salt marshes and some thousand five hundred hectares 
highly fragmented dry and wet coastal dune habitats. Dry 
dune tops with marram grass, sedge-, and lichen- and 
moss-vegetation contrast with waterlogged dune slacks. 
The dune soil is made up of quaternary deposits of lime 
rich sand. A large part of Flanders is made up of the loamy 
sand region. Some parts of this region are sandier. They 
occur south of Bruges in the north of the province of 


Campine region 


Loam region 


COAST 
WE-FL 
ANTWE LIMBU 
Brussels 
Fig. 2 — Localisation of the twelve sandy areas for which the biodiversity in spiders fauna is compared. Further explanation: see 


text. 
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Table 3 — Red list species (forest bound species excluded) present in: (1) each of the twelve considered areas, (2) each 
group of three areas , (3) all of the twelve areas (ALL 12) and (4) Flanders (FLAND). For each species its 
Red list category and its preferred habitat is indicated (further explanation: see text an Tables 1 and 2). 
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lepthyphantiformis 
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Leptothrix hardyi 
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Western Flanders (WE-FL). The other really sandy region 
is the Campine region. As already mentioned, as well as 
the coastal regions, the Campine region has also a very 
high biodiversity in its spider fauna. 


Methods 


We compiled the list (Table 3) of the Threatened and 
Geographically restricted species occurring in twelve areas 
distributed over the sandy regions of Flanders (Figure 2). 

Three of the study areas are localised in the eastern part 
of the Campine region in the province of Limburg (LIM- 
BU): Mechelse heide (MH), De Maten (DM) and Hage- 
ven (HV). This region stretches across the north-east of 
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the Flemish region. Niveo-eolian sands cover it. Soils are 
distinctly podsolized so that they have an endured horizon 
of illuvial humus and/or iron, about 30 to 40 centimetres 
below surface. This gives the Campine soils the charac- 
teristics of being both sandy and waterlogged, with water 
accumulating on the impermeable horizon of the soil 
profile. Hence, we find in the remaining natural areas a 
fine mosaic of very dry sandy areas and dunes on the one 
hand and lakes, marshes and peat bogs on the other hand. 
Until the nineteenth century the region was almost com- 
pletely covered by heathland, which had been developed 
under a balanced agro-pastoral system. Drainage, irriga- 
tion, pine wood plantation and the use of fertilisers dra- 
matically transformed it. There are however still impor- 
tant remnants of heathland. Each of these areas has a 
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Fig. 3 — Number of species per habitat type per group of three areas and in Flanders. 


surface area of at least hundred hectares. The spiders of 
these three nature reserves were sampled by JANSSEN 
(1980, 1987, 1991). 

Three other areas were localised in the western part of 
the Campine region (province of Antwerp: ANTWE): 
Kalmthoutse heide (KH), Brecht’s groot schietveld 
(BR) and Buitengoor (BU). The first is a Flemish nature 
reserve of more than thousand hectares. The second is 
military area of almost two thousand hectares. BU is a 
small area in the valley of a rivulet of only some forty 
hectares. The spiders occurring in these areas were 
sampled by HENDRICKX (unpublished data), JOCQUE 
(1986), LAVRYSSEN (1993) and MAELFAIT ef al. (1993). 

Three very small natural areas of only a few to a few 
tens of hectares are situated in the more sandy parts of the 
province of Western Flanders (WE-FL) in the vicinity of 
Bruges: Vloethemveld (VV), Schobbejakshoogte (SJ) 
and Gulke putten (GP) (MAELFAIT, unpublished data; 
MAELFAIT & JANSSEN, unpublished data; ALDERWEIRELDT 
& POLLET, 1990). 

All these inland sites were compared with three coastal 
areas: Zwin (ZW): some two hundred hectares of salt 
marsh and dune habitats at the Dutch border; Lombard- 
sijde (LO): dunes and salt marshes along the estuary of 


the river IJzer and Westhoek (WH): a few hundred hec- 
tares of wet and dry dune habitats at the French border 
(BAERT & DESENDER, 1993; BAERT & MAELFAIT, 1999; 
BONTE et al., 1999; HUBLE, 1975, 1976; MAELFAIT et al., 
1997; Nus, 1976) 


Results 


Of the 269 spider species of Flanders which are threa- 
tened and restricted geographically, 230 are not bound to 
forest habitats (Table 3, column FLAND). Of these 230 
species 164 occur in the twelve study areas (column 
ALL12). This confirms that here, we are really dealing 
here with hot spots of biodiversity and that we have 
included a significant part of the spider fauna for analysis. 
By far the largest number of species occurs in the most 
eastern province of the Campine region (Limburg: LIM- 
BU), rather less in Antwerp (ANTWE), much less in the 
three small reserves in Western Flanders (WE-FL) and 
again only a bit less in the three coastal areas taken 
together (COAST). When we subtract from these species 
numbers the rare species at the limit of their distribution 
(RG-species), the difference between Limburg and the 
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Table 4 — Number of Red list species per category per 
group of three areas, in all twelve areas and 
in Flanders. 
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other species rich regions (Antwerp and the coast) be- 
comes less pronounced (Table 4). The higher number of 
geographically restricted species in Limburg, compared 
with all other provinces, is caused by a high number of 
species having their northern limit in that region. They 
probably occur there and not in the rest of Flanders 
because of the somewhat warmer summers and perhaps 
because of the presence nearby of the river Rhine, which 
forms a corridor for southerly species to the north. 
Excluding the regionally restricted species from the 
comparison, the three coastal areas still contain about 
10 to 15 species less than the Campine areas. To find 
the reason for that difference we compiled Figure 3. In 
that figure we have indicated for each preferred habitat 
the number of species respectively occurring in (from left 
to right): Limburg (LIMB), Antwerp (ANTWE), the three 
sandy areas in Western Flanders (WE-FL) and in the 
three coastal areas (COAST). At the outermost right, 
we indicated the total number of Flemish threatened 
species preferring that habitat category (FLAND). Here 
again, we see that in Limburg there occurs a considerable 
larger number of geographically restricted species com- 
pared with the three other regions. The larger number of 
threatened species bound to dry grassland, that occur in 
the coast region, is compensated by the species restricted 
to dry heath land situations in Antwerp and Limburg. A 
comparable number of threatened species of wet grass- 
lands is found in the eastern provinces and along the 
coast. As this is the case for almost all other habitat 
categories, the number of species belonging to the habitat 
category “‘wet grasslands’’, occurring in the small relict 
heath lands near Bruges, in Western Flanders, is much 
lower than in the other regions. The number of marshland 
species is high in the two eastern provinces. That number 
is not fully compensated by salt marsh-bound red list 
species of the coast region. Besides the difference in 
the number of species between the Campine region and 
the coast, there are about ten, wet heath land species of 
the Limburg and Antwerp areas, which are not repre- 
sented along the coast. It can be concluded that the 
threatened species bound to oligo- and mesotrophic wet- 
land habitats (incl. peat bogs) provide the difference 
between the Campine region and the coast region. Their 
presence is responsible for the higher spider biodiversity 
of the Campine region in comparison with the coast 
region. Examples of such species are: the erigonid Ara- 










eoncus crassiceps, the lycosids Pardosa sphagnicola, 
Pirata piscatorius, Pirata tenuitarsis and Pirata uligino- 
sus, the salticid Sitticus caricis and the pisaurid Dolo- 
medes fimbriatus. 


Discussion 


P. sphagnicola and P. uliginosus are, in our country, 
bound to ombrotrophic Sphagnum (peat) bog situations 
(ALDERWEIRELDT & MAELFAIT, 1990). That is a habitat 
type occurring in the Campine region and not in our 
coastal region. Species bound to oligotrophic wet grass- 
lands with low sedges (vegetation of the Caricetum tri- 
nervis-nigrae-type, WESTHOFF ex FOUCOULT 1984; SCHA- 
MINEE et al., 1995) such as Pirata piscatorius and P. 
tenuitarsis are also absent in our coastal dunes. However, 
based on their habitat preference, we can assume that 
their absence may be the result of recent extinction 
following habitat destruction. Oligotrophic dune slack 
fens with analogue vegetation were present until the 
19th century along the Flemish West coast (DE RAEVE 
et al., 1983) on former fossil beach planes and along the 
dune-polder border zone. Due to the intensive agricultural 
land use and forestation of these wetlands with Alder 
(PROVOOST & HOFFMANN, 1996a), the habitat disap- 
peared. This is also the case for the mesotrophic fen sedge 
beds (Cladietum marisci-vegetation type, ALLORGE ех 
ZOBRESIT 1935; SCHAMINEE et al., 1995), a typical former 
dune-polder habitat, characterised by stable high ground- 
water levels and sand-silt substrate conditions. This is the 
typical habitat of Dolomedes fimbriatus. The absence of 
this species may thus also be the result of historical 
habitat loss. Indirect evidence for the above given expla- 
nation for the absence of the three species bound to 
oligotrophic grassland conditions is their presence in 
the nearby coastal dune region of northern France (Bou- 
lonnais), where these habitats are still well preserved 
(BONTE, unpublished data). 

Whether habitat restoration along the Flemish coasts 
(as proposed by PROVOOST & HOFFMANN, 1996b) would 
lead to the re-colonisation by these species is question- 
able: colonisation depends both on the presence of neigh- 
bouring populations and on the species specific dispersal 
capacities. Of these species, no nearby populations are 
known, so a very well developed aerial dispersal would 
probably be necessary to enhance (re-) colonisation. 
There are however no specific data on this behaviour. 

We can conclude that the contemporary absence of 
typical wet heath land spider species in the coast region 
results from the geological, climatological and pedologi- 
cal impossibility for developing particular habitat types 
(ombrotrophic Sphagnum bogs) as well as from historical 
anthropogenic habitat loss. It is the absence of these 
particular wet heath land habitat types that makes that 
the spider fauna of the Belgian coast is what it is, and 
although being a species rich fauna, it is markedly poorer 
than the spider fauna of the heath land areas in the 
Campine region. 
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